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Befo're you 'a/Jmlnf ster the Science Process Measure,- place on your^ 
desk or-on a large table the ,fol lowing Items for the teachers to use 
as. needed: 



equal-ami. balance 

t 

_ 30-cm ruler 



V 



container of water 



^paper cljps, metal nuts,^or 
^ gram masses 

several graduated cylinders 



Task 15: Place on yo<jr desk a container, labeled "Task 15." The 

teachers are to estimate Its diameter, height, and volume. 
f An unmarl4d cylindrical objeftt such as a tin can Is satisfactory. 

The object should be at least dne decimeter high. 



(llask 18: Each teacher should have an object whose length or diameter «^ 
can Be easily measured with a^ 50 cm ruler. -The object should 
be'hoMow so that It can be f N !e<J with water and the volume 
of water rtteas'ured to determine the volume of the object. 
Paper cups,, tin cans, plastic vials,. and drinking glasses are 
satisfactory. ♦ ' . * " 
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SC I ENICE PROCESS , MEASURE — FORM ^* 



- P.lease complete each of the tasks to the best'of yotsr ability in 
, ^ the 'time allowed (45 minutes): Perform the tasks for whichyou feeh 
* ,Tnost competent first; th^n return fo those tasks you skipped. 



on\he' 



Place al l answers on^he' response sheet. When you have oompleted 
the tasks or when. the time 'is up, return this booklet wi,th your response 
sheet. . V ' * t 



Please do riot 'write in this booklet. Be sure your code or name Is 
i^ritten on the cover of the response sheet. .' g 

- The instructor will give you a set of objects for Tasks 15 & 18. 
Other materials will be found at the front 'desk. * ' 
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1.. ^Qn the response sheet ar*e several statements. Indicate with an 
* "X" in the appropriate box which statements are inferences and which 
are hypotheses. 

. ■ , s • 

2. Here is a table of. data col I ected ^during an experiment' to see how 
.much moisture evaporated dii r I ng' success i ve hourly irftervals. ' 

\ 



3. 

' '4 



Hour 

■ * 


• mm 

Vol ume In Ml 1 1 i 1 I ters 
Eva^rated During Each Rour 




• ^ 17 


2 


13 


3 


f 

■ ' • ■ 1.5 ■ 


4 


12 




16. 


6 


15 ■ 



Construct a point grqph of these data on your response sheet. ^ "^abe! 
the axes carefully, ^ 

Task 2 presented data col lected during an experin^nt which required 
measuring the evaporation of water. Name the manipula^^ed vaiable 
and the responding variable for th i s ^xper i ment, * 
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A modified ver^lbn o<f Science Process Measure for Teacher (AAAS) 1969 by 



Oenpi^ W. Sunal, West Virginia University. 



■3 
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4. On the response .sheet, check the patterns- that ^re synmietrica! with 
respect to a line. If none Is aymmetrical with respect td a line, 
cheeky "Nd pattern ,is syrttnetrlcal Suppose you coulti cut , but the- ' 
flgu(;^s. Describe how you would distinguish' which patterns are 
synroetrical and whi ch -ar^not./siv^wnfirtf ical . 

Below is a table of data ^bout'efght children in a cjass. Construct 
a multistage classrf icatton that' could be used to identify each of 
the eight children. 



5. 



f 

Name 


Sex 


Eves 


^4ass ■ * 


— 


Oirl 


Blue 


Brown 


>30 kq 


<Mkq 


Adam, 














Bet+v 








1 




; 


Carl 


\/ 






\^ ■ 






Doris 


m 












■ Evan 












1. 

•« 


Floyd 












• 


Grace 














Hel^n 






1/ 









6, A class of ^children was shown five Identical dishes labeled A, B, ; 
C, 0/ and ^, in each of which a pieces of steel wool had been placed* 
.The table, shows wtiat was put in some of the dishes, and the results 
they observed. . i , \ i 
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Cental ner 


Contents . * 


Observation * ^ v 


- A 


dr,y steel yoo'i ^ ' 


no rust 
some rust 


% 


steel wool listened with wat-er 


c 


steel wQol covered by water 


• 

no rust ^ ' ^ 


0 


steel voo! moistened with vinegar 


much rust 


' . E 


f 

steel wool cpvered with vinegar 


^ no rust 


Two i nferences 


were made by the ciassi \ . , * 


*• 


♦ A. Llqu 


\^ cause steel wool a^o.rust. 




b/ Air 


causes "Stel! wool to rust. ^ 




List two observatlbns that support "feach inference, 
• 


4 




4 ■ 
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state a rule tor (determining the time rate of change of a pro^rty 
or position of an object. » \ . ^ 

A marble is 6 cm around (circumference). It takes 2.5 seconds for the 
marble t» rol.l in a straight path from the starting line to the center 
af. a circle, a distance of 150cm. What is the average speed of 'the 
marble -in: 



\ 



> ' A- Centimeters per second? 

B. Number of -revoi utions per second? • 

On" the response sheet fs a graph.' Place an "X" over a pointy that 
represents an observation.* Draw an arrow to identify any point on 
the curve that represents a prediction. 

On the basis of the information In the graph shown for. Task 9, ^ 
write your predicltons of 'the length of the rubber band when- the 
ob-Jects of the following masses are -suspe^nded f rom^ it : 

A, • 175 gr^ms ^ , . ^ 

* ' ' 

B. 300 grams > 

k • . ■ • ■ * ■ 

An- object was dropped from a height of 20 meters an'd. It took 2 seconds 
for the object to strike the grounoj^ F.rom a height of 80 meters, it 
took 4 seconds, for the object to fall. Based upon this information,^ ■ 
.th-ree children predicted ho^ long it would take the object to fall 
from -a height, of 50 meters: '• , - 

Louise predicted 3 seconds * • 

Barbara oredicted 5,5 seconds 

• -Jili predicted less than'3 seconds, but more than 2 seconds. 

Order these three predictions from most to least reliable and describe 
the basis for your dec'rsion. 

The foi lowing t^ble gives some data ^bout the time it takes for various 

mixtures to' freeze after being placed in a freezer. 

Mii<ture placed in freezer '^^ Time to freeze 

(100^ ml water • ^0 minutfls) 

A ICQ ml water and 20 'grSms of salt 70. minutes 

B 100 ml water and 20 gragis of sugar • 70 minutes 



C 100 ml. water and 30 grams of alcohol" 100 minutes 

D, 100 mi 'yater-and 30 grams of sand ^ 40 minutes 

Indicate Ihether the data^n each row of the tatle suoport or do 
not support the following statenBnt: Li qui ds freeze more slowly 
when the^y cental n ,di ssol ved m'a^-eri a 1 s . • 
. / 
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13. Examine carefully the pictures of the Items shown In the following 
figure. Write a description of Item D so that another person could 
pick it out from the dsther itefis. 




E 



d -ff" 


Q a 




□ a 




I 




0 


t 


0 










B 



o o o o o 
o oooo 






o o o o o 

1 ° 



o o o o o 



O O O 0«r o 
O O 
o o o o * 



o f l o 
o *o^q a ' o 



O 




14. A child was describing,'^ an object he had played with, indicate tfhether 
each of the chl I d''§. statements is an observation or an inference. 





They ch i Id' 


.s statements were: 




A. 


It 


was warmer than my fingers. 






It 


-loves me. 




■ c. 


It 


• 

moves by Itsel f . 


/ 


0. 

•A 

£. 


It 

It 


* 

is related to a wolf. 

was very hungry. ^ 
i 




F. 


It 


is reddish brown. 



15. 



^ » 



At the front desk is an object labeled "Task 15". Without using any 
fT»asuring instruments, you are to recorcj'^the foi lowing estimationj^ for 
this object on the response' sheet: 

A. Diameter of the object in centimeters. 

8. Height of the object in decimeters." 

C. Volume of water that the object could hold when filled full, 
in mil'llHterS (cubic centimeters).' 
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16. You have observed that bread 'left in the op ^ ' ' Bi hss - ^ou f an d rarely 
develops mold, but that bread that/^ou cover or seal In pl\stic 
\ does develop mold If you leave it for seveVSI' day?. From your 
.observations you infer that the amount of irold that deve^lops on ' 
bread depends on' the'^amount of moisture the bread retains. 

Describe how you would test your Inference*. ^ - , 

List the variabiles In your test. 



V 



17. 



J 18. 



'Some student measured the^-tirro It took for solid cylljidefS to rol 
down an Inclined plane. They used aluminum cy 1 1 nders that had the^ 
same lengths but dlfferejit diameters. They trieid cylinders that 
had diameters of 6 mm, 8 mm, and 10 rm bnd. 12 mm and found that each 
took the same amount of *time f3 seconds) to rol I the same distance 
down the *p lane. From their observations the chi Idren rrade this ^ 
hypothesis: "The amount of ^ 1*1 me It takes for a cylinder to roll 
down an inclined plane doss not depend on i'ts 



The thilfjren decided to test thei^r hypc^tKe^i^s 
The diameter of the cylinders and '^he time ft 
the same distance* down the plane are shown 



dj ameter." 



I n 



with other cylinders, 
took for each to roll 
the Table below. 



■ ^ 

• 


, Diameter of Cylinder ' 


T\im to RoM'CkJwn Plane 
— _ • 




* ■ *■ 


16 fTfR 

.14 mm ^ • 
4 rm 
2 mm 

• 


~ 3 sec 
^ 3 sec* 
3.4 sec 
^ 5 sec 


1 



On the response sheet state a revision of the hypothesis based on 
the new observations. - , * * 

The Instructpr will name An object "for use in th.is^task. You are 
to measure the length or diameter and .the volume* of the object. 
You may use any^ of the material's at the front desk to help you 
make these measurements* Record the measurements on the response 
sheet. . ■ ' » 4 ^ 



» 



FRir 



V 



m 



?sm A 



. RESPONSE SHEETS 

4 

( 



t . Inference MvDothes Is 



□ 
□ 
□ 



□ 
□ 
a 
□ 



2. 



r 



All plants and animals lose some mass '(luring 
the ftrst'fe« days of life. 

A pendul urn ^that is longer than a meter 
swings more slowly than a pendulum that 
Is shorter thaa a meter. 

' « •' ♦ 

^Tie white material sugar. 

A piece of chjalk breaks easi ly because it 
Is a pcx)r cdhductor of heat, ■ ' ' 




3. The manipulated variable is_ 
The responding variable Is_ 
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4. 



Pattef-n 1 



Pattern, 2 



1 \ 



f 4. 



□ 
□ 



□ ■□O' □ 

□ 

□ □ '□ □ 



□ 



□ 



□ 



□ 
□ 



9> 



Pattern 3~ 



□ ■ □ 



No pattern symmetrica 



J 



vLf the figures 'we re cut out, I would_ 



J 



ERIC 



.9 



t 

r 



5. 



-r 



> 



« 



Observations that support Inference Aj(_ 



^ • . ■ ' 














t 


'Observations that support Inference B: 






r 










« — — . _ — . — - — . — — . — . . J » 





7, The rule for determ!~nl ng the 'time pete of > change of a prooerty or 
" position, of an object Is ^ j J' ^ 



'8. A. 
• B. 



in 



s 



30 : 

length of/ 
Rubber* 
'Bend, 

centifiieters 




100. 150 200 " 250 

Masa o£ Object suspended froa Rubb^ Band, grams 



5 



I 



erJc 



to. A. 



11. 



B. 



Most rei labie 
Basis |for the above orderad sequence: 

CX, . * 




Support the 
Statement 



^ 

Cto Not Support- 

the Statement • / 



Least re n able 



V 



Data fqr Mixture A 
Data for Mi x;ture S 
Data for .Mi xture C 
*Data for Mi'xtur'e D 



t 

> 



/ 



13. DeseriptlcJh of Jtem ^'i 



/ * 



0- 




14, A. " Observation 

B. Observation 

C. Observatio|i 

D. Observation i 

E. . Observation/ 

F. Observation 



15. Diameter in centimeters 

, or 

% * 
Height In decimeters ^ 



Inference 
I nferencd 
' Inference 
Inference 
I nference 
I nference 



Neither 
Neither 
"hteither 
Neither 
Neither 
Neither 



Volume of water in milliliters (cubic centimeters) 
16. Test of the infererfce: 



J 



ManipulatBjd variable Is_ 



J— ^^^^^ 



Responding variable is 
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Variables held constant are 
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17..^ Revised hypothesis: 



• * • 






r 


* 

T 


V. f * ^ 










• 












• * 


1 — ^1 t 


9-' ". ■ ■ ' ' . • . ~ . ■ 



I • 
4 ■. 



* * , . -18.. -The mea'surferrt&rvts are: 



J-Bngth , 
VoJ UTO 



4: 



. 1 
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^ ■ ■ SCfENCE NROdEsS MEASURE ~ FORM A 
. ■ ' / K^. ;T0 ^RESPONSE SHEEJ 



All shoulcj be correctly ' i denti fi^ed. , 
Inference Hypbthes is 



f , 



■ □ • 



AM p^nts and animals lose*some mass durin 
' ,fhe-flrst few. weeks, I. 

' ' / . \ . 
. A pendulum[#that*is longer than a meter 

swing? mbre slowly than a pendulum, 

•shorter 'than a roeteh. ' 

' JpQ white material is sugar. ^ 



. Thl^^'plepe of chal'k breaks /Sasily because 
^ ft I^s a goor conductor of heat, r 



A! I of these' erf teri a .must be *met, for an acceptable response^: 



\ 



Label Ing-of both axe'fe* ^ ^ ' ^ ♦ ' 

2. (0, 0) at tfie I'ntersecti.on of the axes. 
3* -Equal intervals for each unit alonq an axis. " * 

4, Approximately*o^^e^t location of fi-A/e of the six points: 

5, Time p lotted" ^^J'ffe^Kbr I zor^a i axl%; vdhume pls^tted 
on the vertical axis, ^ 



Volume,^ 

Mlliliters 




3i The manipulated variabljB fs Tiro^ . the responding variable Is Vol ume 
evaporated per hour , . ^ 



acceptable response, ^the d^criptlon shou I d i ncl ude austatement. 
^oiding the cut out figures to see whether they have* matchinq 



4. " For ah 

about folding^ the cut out figures to see whether they nave maTcning 
halves. Pottern 2 is the only one that Is^yijfiBtni caU iitff th Vespect 
, to a ! i ne . 



5» For an acceptable response^, the description should permit the identification 
of atl. eight children. For" exarrp I e. 



a,b ,c,d,e,f 









Boy 

3 fC ,Q ,f , 



Blue Eyes 
a,e 



Brown 


Eyes 




Bl ue 


Eyes 




Brown Eyes 


c,f 






,h 









i^^ft 






^'SOkg 




<30kg 


Evan 




Adam 









>30kg 
Carl 


<30kg . 
Floyd 









>30kg 
Helen 




< 30 kg 
Betty 





J 




730kg 
Doris 


<30kg 
Grac© 



6. Two .observations that support Inference A: 

Steel wool moistened with water rusts.' B 
Steel woo I;* moistened with vinegar rusts. D 

Two observations that support Inference B: 

Steel wool covered with water, does not rust. C 
Steel wool covered with vinegar does not rust. E 



The time rate of change of a property or position of an object 
is given by fpt^ amount of change divided by the time it took 
for the cha^e to occur. ' ^ 



8. A'. 60 cm/seeond ^ ' . 

B. 10 revo I ut ions /second ' . • . 

BotH speeds mWt be correct /.dr an gcceptab I ^.response. . Both numerals 
and units must be specified.*- - > ^ 

9. Both, of the fol lowi ng^arfe required for an accef>tab!e response: 
1. An "X** over one of the circles. . " 

2l Arx'anrow pointing at any point between the circles. , - . 

10. Both of the fol lowi ng -are required for an acceptable' response: / 

A. ; Approximately 35 , centimeters. - . 

B. Any number betv<een 40 and 60 centimeters. 

1U Ar/ acceptable response consists of a statement of the reasons for the 
/ sjaquence that is consistent with the sequence shown. 



12. Support the 
Statement 



Do Not Support 
the Statement 



□ 
□ 
□ 



3 



□ 



r 



Data for Mi xture A f 

Data for M*i xture B 

Data for Ml xture 

Data for Mixture D 




13. The description should perniit corredt identification of item D for an 
.acceptable response. 



14. Observation 

Inference 
^ C. Observation 

D. Inference 

E. '. ! n fere nee 

F. \ Observation 



Al A myst be correctly identifieii 



18 
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15. All thnee ^tJmatfons should b6 within the range' of actual 'measurement. . 

25^., For exampla, if the^'actuai volume is 600 miM inters, any estimation 
Tro«'450 to 750 mllll^^lters should be acceptab^e. ^ S ' • 



16. An"" acceptab re response consists of correctly naming the manlpul at^d and 
,# responding variables and at least, two variables held constant, for . ^ 

example: ^ ^ • ^ ■ " 

Manipulated variable Is -.wetness of bread. • • . 

^ 4 ^ 

Responding variable' is.- rrol di ness- of bread* - ♦ 

Variables held constant mfght be: Kind df bread- , . • 

. ■ '* terrperature , * 

' ' i \ ' brightness -of Tight * v . ' *^ 

'size of piece o^ bread - , [ 

- 17.. Any hypothesis about the" rate of rolling is acceptabJ*e if it refers 

to the relationship of rolling f^me to diameter and is based on the ^ 
new observations. ' 

9 18, Two-measurements should be narred. , Both the numeral and unit should be 
specified for each measuremfent for an acceptable response. 
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